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Introduction

The adrenal gland, located at the upper pole of the kidneys, 
is a crucial endocrine organ that functions as a dual entity with 
two functionally separate regions: the cortex and the medulla [1]. 
The adrenal cortex is responsible for the production of steroid 
hormones, including glucocorticoids, mineralocorticoids, and 
androgens. The medulla, on the other hand, synthesizes and 
secretes catecholamines, primarily adrenaline and noradrenaline  

 
[1]. Pathology of these glands, although infrequent, has profound 
systemic implications, affecting the metabolic, cardiovascular, and 
nervous systems.

In the field of medicine, knowledge of the history behind each 
pathology is fundamental, since these major discoveries create 
a solid foundation for future research to refine past knowledge 
and discover new entities, as well as new forms of treatment 

Summary 

The adrenal gland, the nerve center of the stress response, presents a unique diagnostic and therapeutic challenge due to its great endocrine 
complexity and its challenging anatomical location.

Objective: To conduct a historical review of adrenal pathology, tracing its evolution from the initial anatomical description during the Renaissance 
to its consolidation as a cornerstone of minimally invasive endocrine surgery.

Methodology: A literature review of classic and contemporary sources was conducted to propose an original visual algorithm that, through a 
timeline, integrates the historical emergence of each pathological entity with its specific etiologies, thus providing a clear view of scientific and 
technological progress.

Discussion: Knowledge evolved from Eustachius’s anatomical description and Brown- Séquard ‘s validation of adrenal vitality to the clinical 
definition of Addison’s, Cushing’s, and Conn’s syndromes. In the therapeutic field, the transition from Mayo’s first open adrenalectomy to 
Gagner’s standardization of the laparoscopic approach is described.

Conclusion: Current surgical excellence rests on the integration of these historical discoveries. Mastery of anatomy, physiology, and technical 
advancements is the fundamental academic pillar for the precise management of adrenal pathology in the modern era.
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[2]. The study of the history of adrenal pathology presents a 
fascinating narrative of advances and enigmas, particularly 
because the organ’s function was primarily defined by pathology 
and the clinical observation of its deficiency, rather than by early 
physiological experimentation. Understanding this evolution, 
from anatomical ignorance to the ability to perform minimally 
invasive adrenalectomy, is crucial. This technical breakthrough, 
culminating in laparoscopic surgery, establishes the current 
standard of practice. However, technical competence must 
necessarily be integrated with the development of non-technical 
skills, and it is this foundational knowledge that is essential for 
patient safety and optimizing decision-making in the operating 
room [3].

The aim of this article is to provide a clear, practical, and 
comprehensive overview of the origins of each adrenal gland 
pathology, highlighting the key figures who discovered them 
and how their findings form the basis of current diagnostic and 
therapeutic approaches. Using a visual algorithm presented 
as a timeline, the article seeks to facilitate a clear yet precise 
understanding of the evolution of knowledge in this fundamental 
field of endocrine medicine.

Methodology

A narrative and critical review of the biomedical literature 
was conducted, focusing on the historical evolution and surgical 
management of adrenal pathology. Searches were performed 

in databases such as PubMed, Google Scholar, and Scopus using 
a combination of keywords. Specific search terms included: “ 
history of adrenal gland “, “ Eustachius “, “ Addison’s disease “, 
“ pheochromocytoma “ and “ laparoscopic adrenalectomy and 
“. The selection criteria prioritized primary sources to ensure 
the historical accuracy of the described events, supplemented 
by contemporary literature for the section on technological 
advancements. The collected information was systematized using 
a dual chronological (timeline) and etiological (separation by 
cortical and spinal cord pathology) approach, allowing for the 
construction of the proposed visual algorithm.

Discussion

Anatomical description (1564)

The first documented record that rescued the adrenal 
gland from anonymity is attributed to the Italian anatomist 
Bartolomeo Eustachi in 1564 [4]. Although in his Tabulae 
Anatomicae accurately described these structures located above 
the kidneys, their alternative designation being “ organum The 
term “ succenturiatum “ (spare organ) reflected the ignorance 
that prevailed at the time. For almost three hundred years, the 
lack of an evident organic function led the scientific community 
to consider them vestiges or accessory structures, without vital 
relevance. This concept of “uselessness” was the main obstacle to 
overcome [5].

Figure 1: Thomas Addison (1793-1860). Original digital illustration.

First clinically described adrenal syndrome (1855)

The true importance of the adrenal gland was revealed 
through fatal pathology, when Thomas Addison published 

his classic monograph on in 1855 the constitutional and local 
effects of disease of the supra-renal capsules [6]. In this work he 
described the clinical symptoms associated with the destruction 
of these capsules, establishing the existence of chronic adrenal 
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insufficiency, now known as Addison’s Disease [7]. Addison’s 
description was twofoldly significant. First, it demonstrated that 
the adrenal glands are essential for life, and second, it established 
that their function was critical for homeostasis. Thus, knowledge 
of adrenal function was driven by clinical observation of its 
deficiency, rather than by physiological understanding (Figure 1).

Experimental demonstration of vitality (1856)

The complete dismissal of the vestigial organ concept was 
provided by physiological experimentation. A year after Addison’s 
publication, the French physiologist Charles-Édouard Brown- 
Séquard demonstrated that bilateral removal of the adrenal 
glands in experimental animals caused rapid death. This finding 
was crucial, as it provided experimental validation confirming the 
organ’s absolute vitality, laying the groundwork for investigating 
the “essential substances” produced by these structures.

The physiological differentiation of the cortex and the 
medulla (1856 to 1895)

In 1856, the French physician Edmé Félix Alfred Vulpian 
detected a reactive substance (chromaffin) in the adrenal medulla 
that was released into the bloodstream. This finding provided 
the first biochemical evidence of the medullary component [8]. 
Subsequently, in 1895, George Oliver and Edward A. Schäfer 
experimentally confirmed the action of the adrenal medulla 
[9]. By injecting adrenal extracts, they demonstrated a potent 
vasopressor effect, effectively isolating the functional impact of 
adrenaline. The distinction between a cortex essential for life and 
a medulla with hemodynamic function laid the foundation for the 
modern understanding of adrenal syndromes.

The recognition of congenital adrenal hyperplasia 
(1865)

The understanding of congenital adrenal hyperplasia (CAH), 
a group of genetic disorders affecting cortisol and aldosterone 
synthesis, has its roots in the mid-19th century. Although the 
enzymatic etiology would not be discovered until much later, 
the Italian pathologist Luigi De Crecchio provided the first clear 
description of a case corresponding to this disease in 1865. He 
documented the finding of hyperplastic adrenal glands in the 
autopsy of an adult patient with ambiguous external genitalia 
and female internal anatomy. This early clinicopathological case 
demonstrated the profound connection between adrenal anatomy 
and function with sexual and hormonal development, opening 
an initial window into the study of congenital errors of adrenal 
metabolism [10].

Isolation of the active medullary principle (1901)

Later, the Japanese chemist Jokichi Takamine was able 
to isolate and characterize the active principle of the adrenal 
medulla, identifying epinephrine (adrenaline) as the compound 
responsible for the vasopressor effects [11]. This discovery 
marked the beginning of the era of modern endocrinology, 

allowing the biochemical understanding of adrenal physiology.

Description of myelolipoma (1905) 

At the beginning of the 20th century, histological 
characterization made it possible to identify less frequent but 
pathologically distinct entities. In 1905, the pathologist Edgar von 
Gierke first described lesions formed by adipose and hematopoietic 
tissue in the adrenal gland, an entity that would later be named 
myelolipoma by Charles Oberling in 1929. Although benign and 
generally asymptomatic, their discovery marked an advance in 
tissue differentiation [12].

Identification of Waterhouse-Friderichsen Syndrome 
(1911)

A few years later, the British physician Rupert Waterhouse 
first described a syndrome characterized by massive bilateral 
hemorrhage of the adrenal glands occurring during fulminant 
meningococcal sepsis. Then, in 1917, the Danish pediatrician Carl 
Friderichsen expanded on these observations, identifying a major 
cause of acute adrenal insufficiency and irreversible shock [13].

Pheochromocytoma as a bone marrow challenge (1886 
to 1927)

The medullary component gave rise to a fearsome neoplasm. 
The identification of pheochromocytoma was a process that 
extended from Felix ‘s pathological description. Fränkel in 
1886, who associated it with medullary tumors in patients with 
hypertension, [14] until the term was coined by Ludwig Pick in 
1912 [15]. This catecholamine-producing tumor presented a 
surgical challenge with very high mortality due to intraoperative 
hypertensive crises. The therapeutic shift occurred in 1927, when 
Dr. Charles H. Mayo performed the first successful transabdominal 
adrenalectomy to cure a pheochromocytoma [16]. This act 
demonstrated the feasibility of the intervention in a context of 
high physiological risk, ushering in the era of adrenal surgery 
(Figure 2).

The description of Cushing’s Syndrome (1932)

The discovery of the pathology caused by cortical hyperfunction 
was led by Harvey Cushing. In 1912, he initially reported what 
he called a “ polyglandular syndrome “ caused by pituitary 
dysfunction. However, in 1932 he published a series of cases 
describing the complete clinical picture, consolidating Cushing’s 
syndrome and establishing the complex interrelationship of the 
hypothalamic-pituitary-adrenal (HPA) axis [17]. Identifying the 
etiology, often pituitary or adrenal adenomas, was crucial for 
guiding therapeutic management, whether surgical or medical 
(Figure 3).

Isolation and characterization of cortical steroids 
(1930 to 1950)

Tadeus Reichstein and Edward Kendall carried out extensive 
research on the chemical structure and properties of steroids 

http://dx.doi.org/10.19080/OAJS.2026.16.555959


How to cite this article: OM Vassallo, A Parra, J M, C Zamora. Adrenal Pathology: A Historical-Etiological Overview from “Organum Succenturiatum” To 
Minimally Invasive Surgery. Open Access J Surg. 2026; 17(2): 555959. DOI:  10.19080/OAJS.2026.16.555959004

Open Access Journal of Surgery 

secreted by the adrenal gland [18]. Their work culminated in 
the isolation and identification of cortisol as the most important 
glucocorticoid. These researchers discovered that the adrenal 
gland secreted steroids with different physiological effects: 
glucocorticoids (regulators of carbohydrate metabolism) and 
mineralocorticoids (regulators of electrolyte balance). Then, Philip 

Hench discovered that cortisone injections caused a dramatic 
improvement in patients with severe rheumatoid arthritis [19]. 
In 1950 the joint work of Reichstein, Kendall and Hench was 
recognized with the Nobel Prize in Physiology or Medicine for 
their discoveries relating to the hormones of the adrenal cortex, 
their structure and biological effects [19].

Figure 2: Charles H. Mayo (1865–1939). Original digital illustration.

Figure 3: Harvey Cushing (1869-1939). Original digital illustration.
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Conn’s Syndrome (1955)

The spectrum of cortical hyperfunction was completed 
in 1955 with the description of primary hyperaldosteronism 
by Jerome W. Conn [20]. Based on the study of a 34-year-old 
patient with hypertension, tetany, and severe episodic muscle 
weakness, he proposed that an excess of mineralocorticoids 

was the underlying cause. Successful surgical resection of the 
adrenal adenoma confirmed his hypothesis, achieving complete 
remission of the hypertension and hypokalemia. This finding 
was groundbreaking, as it identified for the first time an 
etiology of arterial hypertension potentially curable by surgery, 
differentiating it from essential hypertension and broadening the 
therapeutic scope of adrenalectomy [21] (Figure 4).

Figure 4: Jerome W. Conn (1907–1994). Original digital illustration.

Figure 5: Michel Gagner (b. 1961). Original digital illustration.
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Technological advances in diagnosis (1970 to 1980)

The development of adrenal pathology entered an era of 
technological advancements thanks to imaging technology 
and new surgical techniques. The introduction of Computed 
Tomography (CT) in 1970 marked the beginning of the diagnostic 
revolution, allowing non-invasive visualization of the adrenal 
glands with unprecedented resolution. This ability to detect 
masses and characterize them using densitometry surpassed all 
previous invasive methods [22]. Diagnostic imaging was further 
refined in the 1980s with Magnetic Resonance Imaging (MRI), 
which offered superior advantages for soft tissue characterization, 
crucial for differentiating benign cortical adenomas from 
adrenocortical carcinomas [23].

The incidentaloma phenomenon (1982)

The widespread use of computed tomography gave rise to a 
new clinical challenge described in 1982 by Glenn W. Geelhoed 
and Edward M. Druy: the incidentaloma. This term defined adrenal 
masses discovered incidentally in radiological studies performed 
for other non-endocrine reasons, forcing the development of new 
algorithms to distinguish between functional, malignant, and 
benign non-secretory lesions [24].

Staging of adrenocortical carcinoma (1984)

Adrenocortical carcinoma was recognized as a pathological 
entity from the late 19th century, based on descriptions of cases 
in autopsies around 1884. However, systematic and reproducible 
differentiation between benign adenomas and adrenocortical 
carcinomas was only achieved a century later. In 1984, Leonard 
M. Weiss published a histological scoring system based on nine 
morphological criteria that revolutionized diagnosis, allowing 
tumors to be classified as adenomas or carcinomas [25].

Macronodular hyperplasia (1964)

The improvement in pathological characterization also 
allowed for the identification of complex bilateral pathologies. In 
1964, Marvin A. Kirschner described ACTH-independent bilateral 
macronodular adrenal hyperplasia. This finding challenged the 
traditional surgical paradigm, raising the need for simultaneous 
bilateral or cortical-sparing approaches in patients with 
subclinical Cushing’s syndrome [26].

The Surgical Revolution (1992)

Open adrenal surgery required large incisions, resulting 
in significant pain and prolonged hospital stays. This situation 
was revolutionized by Michel Gagner and his team, who in 
1992 described the first laparoscopic adrenalectomy. Gagner 
reported the successful performance of this procedure in 
patients with Cushing’s syndrome and pheochromocytoma, and 
the demonstration of its technical feasibility in managing such 
complex functional tumors was a key factor in the global adoption 
of the technique [27].

In the following decades, multiple sources confirmed the 
advantages of laparoscopic adrenalectomy. The benefits of the 
laparoscopic approach over the open approach included less 
bleeding, less postoperative pain, and a significant reduction in 
hospital stay [28]. The effectiveness of the technique and the low 
conversion rate allowed laparoscopic adrenalectomy to become 
firmly established as the gold standard for most surgical adrenal 
pathologies, both functional and non-functional. This surgical 
success is the modern and efficient response to the indications 
established by the endocrinological discoveries of the 20th century 
(Figure 5).

Retroperitoneoscopic adrenalectomy (1996)

Following the standardization of transabdominal laparoscopy, 
the need arose for a more direct approach. Although Selçuk Mercan 
described the lateral approach in 1995, it was Martin K. Walz who 
popularized posterior retroperitoneoscopic adrenalectomy (PRA) 
in 1996 [29]. This technique allowed access to the gland without 
entering the peritoneal cavity and without the need to mobilize 
neighboring organs, establishing itself as the technique of choice 
for patients with a history of abdominal surgery or the need for 
bilateral adrenalectomy [30].

Robotic adrenalectomy (1999)

The incorporation of computerized assistance came in 
1999, when Luigi Piazza reported the first successful robotic 
adrenalectomy using the ZEUS system. Subsequently, in 2001, 
Santiago Horgan and Daniel Vanuno consolidated the technique 
with the Da Vinci system. The three-dimensional vision and 
the articulation of the instruments allowed for more precise 
dissections of complex tumors, overcoming the ergonomic 
limitations of conventional laparoscopy [31].

Partial adrenalectomy with cortical preservation 
(2000)

In patients with high-risk hereditary syndromes, complete 
resection of both adrenal glands resulted in permanent 
adrenal insufficiency. To avoid this, groups such as Michael K. 
Walz’s proposed partial adrenalectomy with preservation of 
functioning cortex from the early 2000s, particularly in bilateral 
pheochromocytomas. This technique aimed to balance oncological 
control with the preservation of endocrine function, reducing 
dependence on exogenous glucocorticoids and mineralocorticoids, 
at the cost of a controlled risk of local recurrence [32].

Single-port adrenalectomy (2008)

In the quest to further reduce the surgical footprint, Sean A. 
Castellucci performed the first single-port adrenalectomy (LESS) 
in 2008. This technique concentrated all surgical trauma into a 
single umbilical incision, offering a superior aesthetic result, 
although with greater technical demands on the surgeon due to 
limited triangulation [33].
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Transluminal endoscopic surgery (2008)

The landscape of scarless surgery was explored that same 
year when Silvana Perretta and Jacques Marescaux described the 
adrenal approach using natural orifice transluminal endoscopic 
surgery (NOTES) via a transvaginal approach. Although its routine 
clinical application remains limited, this milestone demonstrated 
the feasibility of operating on the adrenal gland without visible 
skin incisions, marking the current extreme of minimally invasive 
surgery [34].

Description Of the Algorithmic Scheme

This review proposes a visual algorithm using a timeline 
that integrates three fundamental aspects: historical chronology, 
key figures in the discovery, and the etiological classification 
of pathological entities. This framework allows for a clear and 
didactic approach to understanding the most significant events 
in adrenal pathology. The algorithm’s structure is based on a 
horizontal timeline extending from 1564 to the present. A key 
aspect is that the main pathologies or syndromes are highlighted 

on this timeline precisely on the date they were discovered, 
facilitating an understanding of the sequence of findings.

The algorithm structures the historical evolution into four 
fundamental branches that classify milestones according to 
their etiological and technological nature. The first branch, the 
foundational phase, groups the discoveries that rescued the organ 
from anatomical invisibility and defined its vitality (Eustachius, 
Addison, Brown - Séquard). The second, spinal cord pathology, 
addresses the identification of neuroectodermal tumors and their 
first surgical approach (Fränkel, Pick, Mayo). The third, cortical 
pathology, details the clinical characterization of the major 
syndromes of steroid hypersecretion (Cushing and Conn). Finally, 
the modern era branch integrates the non-invasive diagnostic 
revolution (CT and MRI) with the therapeutic transformation 
toward the laparoscopic gold standard (Gagner). At the bottom, a 
timeline chronologically orders the sequential appearance of the 
most important described pathological entities, from Addison’s 
disease to laparoscopic resolution (Figure 6).

Figure 6: Visual algorithm of the historical-etiological evolution of adrenal pathology.
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Conclusion

The history of adrenal pathology is undoubtedly a validation 
of the scientific method and interdisciplinary collaboration, 
traversing an extraordinary path from anatomical invisibility 
to prominence in precision medicine [1,7]. This journey was 
characterized by a fundamental dissociation in discovery: while 
knowledge of the cortex was driven by clinical observation 
(Addison, Cushing), understanding of the medulla resulted from 
physiological and biochemical experimentation [6,9]. At the 
center, Brown -Séquard ‘s findings were essential, connecting 
the mystery of the “ organum “ succenturiatum “ with clinical 
pathology in establishing the vitality of the organ [8].

For its part, the surgical intervention was shaped by a dual 
therapeutic approach, as the findings of Addison, Cushing, and 
Conn defined the indication, while the work of Mayo and Gagner’s 
transformative laparoscopic solution defined the feasibility and 
safety of the procedure [14,19]. The universal adoption of the 
minimally invasive approach not only reduced the morbidity of 
adrenalectomy but also consolidated the specialty [24,25]. Each of 
these advances has been driven by curiosity, rigor, and innovation 
[1,7], and understanding this historical-etiological journey is not 
just a tribute, it is the academic pillar that guides contemporary 
practice [1,7,24] . It is a demonstration that current surgical 
excellence is undoubtedly based on the mastery of each of these 
fundamental discoveries [24,25].
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